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(57)Abstract: 

PURPOSE: To obtain a production method of a thin film 
magnetic head excellent in industrial productivity by 
which depth of recesses and the pattern where a 
magnetic converter element is to be arranged can be 
controlled at high accuracy and decrease in the pattern 
accuracy due to redeposition can be prevented. 
CONSTITUTION: After a metal film 2 is deposited on 
one surface of a substrate 1, the metal film 2 is 
patterned in such a manner that the surface of the 
substrate 1 is exposed in a pattern 5 corresponding to 
the recessed pattern. Then the substrate 1 is dipped in 
an etching liquid 7 for selectively etching the substrate 1 
to form recesses 6 on the surface of the substrate 1 
with the metal film 2 as a mask. 
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danages caused by the use of this translation. 

2: 2S^trr5fe':^r^^^^^ -V reflect the ori^na. precisely. 
3.1n the drawings, any words are not translated. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

ilE^trv;^':^.^:;;,^^ ^-^t'- not reject the Original precisely. 

•3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Imjgtrial Application] this invention relates to the manufacture method of the thin film magnetic head. 

?SSe maS^eroTen'^^^^^^^^^ '"'^fl''^' ^""^^^^^ ^« -^^etic head 

learned. For example JP 60-?93rM?in^^^^ °f ^ are already 

Moreover, after JP,ll2I 31 1 A applies a Sfon a ^ . "^'^ machining which used the blade, 

next uses this resist as a mask. *****4:^^s * substrate wln bSm ".S ^'^'^'ir'"' °^ ^« '•^^''^t- 

m03]°^' " the technology ,^chtm,fa crevicr " 

a patterning mask by the res°7 it tends £ produce a oatt!m Lf^^ •'Z JP.1-21 131 1.A constitutes 

aforementioned crevice ^^^'^ '^"^^ ^ magnetic sensing element or its component was formed on the 

SScl'i:;S;.fca'n?e*ri^p^^^^^^^ aforementioned substrate, the 1 st process is a 

Cotn^hlTd''''^^' ^« Pa«er:ot;:^5rn^,r5r^^ ^'^^^^ aforementioned 

SSiliS^rie'S:.^^^^^^^^^^^^ etching reagent which 

theaforementioned substrate by using thlX:^^^^^^^^ 

Sl^rSj; thellSJoce^sTf^r.*!: ^V^^^- «=«^a-i- "material of aluminum 203 and Si02 

[0013] ' aaneres to a part of aforementioned magnetic core in the aforementioned crevice. 

aS!?^atiCllv*Imonl TfZ^l 'f ''""^r^^'* a substrate into the etching reagent which **********s a substrate 
S ani^ Ts^Kroces*^ wh^^^^^ '''''T' ^ « metllmemb^J^n^as a 

of a cr vice wbLrshould ai^ng a m^etirseTsfnrelem«nf ft^ °^ ' '"'^^l**' *^ '^J^ ^""^ ^^^^ree of tilt angle 



SL'^t^at i^e fronTface 'of : sC^sraJl'mL^^ -^^l is "sed as a 

adhering a meuT memb on^hTJ-.^^r^^r P^"^'*^ con-esponding to th cr vie pattern after 

resist pattern mask, the pattern of Tcr^vice can be LmJr^l!i' ^ ^^uT?*^ }^ conventional example using a 
possible to control ihe depS a^d the de^ee of tiS a^IlT „f ^'^'^ u^ l^^® of accuracy. Moreov r. it becomes 
abov -mentioned propertj of a m2al memb^n ^ ^"""^ °' ^''''"'^''^ '"•''^'"y ^^^^ 
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[0015] Since the pattern of a crevice is formed of the wet etching which used the etching reagent unlike drv etching 
rnni V^u etching, it does not cause the fall of the pattern precision by the reattachment eicning, 
IQOiej Furthernjore. since the pattern of a crevice is fomied of the wet etching which used the etching reagent as 
compared with dry etching, such as ion beam etching. 1 or more figures of etch rates become quick And a batch 
[001 7] " ^'^ reason, industrial productivity improves remarkably. 

. [Example] Drawing 1 - drawing 10 are drawings which explain sequentially the manufacturing process of the thin film 
magnetic head concerning this invention. It has a crevice on the whole surface of a substrat . and the 1st process and 
nn'^h^^^ '"1"'*^'^ u -manufacturing the thin film magnetic head in which the magnetic sensing element was 
formed on the crevice. It may have a crevice not only for the magnetic sensing element itself but for for example the 
Lnd X:^^ r « ^'^'-■o^tat.c-discharge prevention pattern. After the 1st process is shown in draysdil - Sd^gi 
and adheres a metal membrane on the whole surface of a substrate, it is a pattern con-esponding to the crevi^f^ 

"r^J l? M ^'"""^^^ '""^ ''^T'^^ patterning of the metal membrane so that the front face of a 
substrate may be exposed. First a substrate 1 is prepared as shown in drawing 1 . As for a substrate 1 a surface laver 
11 changes in the metallic-oxide ceramic material 203. for example, aluminum and Si02 grade. Usually a subs^ate 1 i^ 
h« "f? wlTh K has structure which carried out the laminating of the surface layer 1 1 mentioned above on the 
mlcromerer^ JhicTne'^r ^'"'"'"""'203-TiC. and prepared it A surface layer 1 1 has 5 micrometers - about 20 
[001 8] Next, a metal membrane 2 is made to adhere on the whole surface of the surface layer 1 1 of a substrate 1 as 
fored bv^ST^- 2 are films, such as titanium or a permalloy. Such a metal membrane 2 can be 

fomied by the spatter, vacuum evaporationo. plating, or those combined use. When using plating, not only electroolatin^ 
but an electroless deposition method can also be used. ^ electroplating 

[001 9] Nextthe photosensitive resist film 3 is made to adhere to the front face of a metal membrane 2 as shown in 
taigj The resist film 3 is which type of a negative and a positive, and can use widely a curiy grain and Se 
?nn^nl m"^!^"?.^*^'^ known fi;om before. The spin coat method etc. can be used in the adhesion ^ " ^"^ 
.^w7nJ7'^i, T"^ 5'"" ^ exposed and developed according to a photolithography process, and as shown in 
teS^o; ofXTattemT'''^"''"' '^^'"^^ ''^"^'^ '"""^'^ ^ ^ '"^ ^'^P^-^ 

SS^3l^l^^»|!i*rJ"i '^'^'^ • ""^^^f' "'^^'■^"e 3 in the pattern 4 surrounded with the photosensitive resist 
St foltrrrrttt ^ ^^^^"^ ^"^^ P^"^''" ^ ^° ^^^^ °f « substrate 1 is exposed by 

It IS fomied. A metal membrane 3 can carry out patterning by ion milling or the dry etching by ion beam etchine and the 

use wS rtlwnr " ^^""^^^'"^ advantage that an^etch rafe ilearlyTIs dSble to 

[0022] Then, using the solvent suitable for the photosensitive selected resist film 3. as shown in drawing 6 the 
photosensitive resist film 3 is removed. . o urawinR o . wie 

wwSUl*!^**!^!?!? if fustrated by drawing 7 - drawing 10 . is immersed in a substrate 1 into the etching reagent 
which **********s a substrate 1 alternatively among a metal membrane 2 and a substrate 1 after the 1 st orocess and 
includes the process which forms a crevice 6 in the front face of a substrate 1. That is. as show^in drawing 7 Te 
substrate 1 which has the patten. 5 by the metal membrane 3 is immersed in a substrate 1 am^g a S mem brane 2 
5 bv us!t a'm^tll'^^^ "■^"^^'i* J **=Mc******s alternatively. The crevice 6 which followed^^ pattern 

5 by using a metel membrane 2 as a mask by this being immersed is formed. Depth d of a crevice 6 is about several 
micrometers^An eteh.ng reagent 7 may be which type of alkali and an acid. As an etehing reagent 7 whSh wis su'teble 
when the surface layer 11 of the substi-ate 1 which should form a crevice. 6 became with the metal ic-oxrde system 
NS'sT^fo^-i^btrn^nS' "'^^ ^^'^^ ^^^^ ca.cium(0H)2 solution, a KOH sofutiroTa 

£S!lSl*Jl t'^ process which the 2nd process is immersed in a substrate 1 into tiie etching reagent 7 which 
r,Jir^hr,n- 1*"^*^ ' alternatively among the metel membrane 3 given by the 1st process and a lubsti-ate 1, uses 
a m tal membrane 3 as a mask here, and forms a crevice 6 in tiie front face of a substi-ate 1. depth d of tiie crevice 6 
rcS™T„^^'"^'^®*'''J*"''*"« ^if"®"* ''fr ''^ certeinly conti-olled by cohti-olling tiie solution temperature of an 
^ftLV^If«?L ;h • ^'■^'^'"e showing the relation between the solution temperature at 

Sch^te L™f 1 ° f composition mentioned above as an etehing reagent 7. and an eteh rate. Since an 
^tt^!^^^^,^^» ^V^ ^°^f''!P ^'^^'y^'^ becomes high so that cleariy from drawing 1 1 . tiie etehing depti, per 
■ contJXng etchStime temperature. Moreover, tfie amount of etching is controllable by 

KuSt^J process, since patterning of tiie metel membrane 2 has been carried out so tiiat the front face of 

on £ ^olJ ZZrt corresponding to tiie crevice pattern after adhering a metel membrane 2 

^tTr^^ i surface of a substrate 1. as compared witii tiie conventional example using a resist pattern mask, tiie 

h«t """^ 1""^ u-^ demarcated witi, high degree of accuracy. It is because tiie fall of tiie pattern pr;cision 
»«i mIo ^"k'^^* processes becomes smaller tiian tiie case of a resist mask when a metel mei^brane 2 is 

used. Moreover, it becomes possible to conti-ol tiie deptii and tiie degree of tilt angle of a crevice 6 for the 
above-mentioned property of a metel membrane 2. 

[0026] Furthermore, since the pattern of a crevice 6 is formed of tiie wet etching which used the etehing r«aeent 7 

[0027] Furtiiermore as compared witii dry etching, such as ion beam etching, as for tiie wet etching using tf^e etch^g 
r agent 1 or more figures of etching speed become quick. And a bateh production ete. is pos Jble F<^ i^fsV a^n ^ 
industnal productivity improves remarkably. fwaaiuio. ror wiis r ason. 

fi^^ll^f flT^t "^^""^^ deeree tiiete of tilt angle is 5 - 90 degrees in order tiiat tii medial surfac 61 of tiie crevice 6 
mZJl;™ above-mentioned etching may acquire a desirable magnetic-cirouit property. when making a part of 
masnetic core of a magnetic s nsing element adhere in a crevice 6 — pr ferably. it sete up so tiiat it may become 45 - 

In^^faTrZ/l 'T'"^ t"^^" r*'*i'"'" « ^'^^ 6 by k part of magnek core by at^chfng an 

angi to a medial surface 61. narrowing [ of a point ] down becomes st ep. a sti-ong write-in magn tic field is acau"rld 

Sf^e« of^M^ °^ 1 <^.'^<^'°»J''-t,'»a8"eti° field, and shell density record is attained. Especially tiieTang of tine 45 - 75 
i^4n mV<i ^'^^^ ^""^ a, vewpoint of disclosur magnetic field reduction, r inforcement of a s^ong 

rltch rTte patterning. This d gr e tiiete of tilt angle can be ac<justed by controllirig 
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element is formed, and as shown in drawine 8 after remoCirt^?nLl»oi ^ u "?a8"efc core of a magnetic sensing 
magnetic sensing element 9 is fCrS-eTlS on t^e o^r ma^Sirs" T^"'^^^ dra,onKjQ . the 

Sere^pS'^ra^^^^^^^^^^ ^.Sr ^se'!,'!^^^^^^ ^ ^'^^'^ - « — o^er crevices 

(?m111^flS'mi^^^^^^^^^ 

sensing element can be controlled cer^LiSy cTn^f^ffered crev.ce wh.ch arranges a magnetic 

figJe%7a"ct^Tc^^2;°2ff^^^^^ ^-^^ ^''-t the patted of a crevice can be demarcated with high 

£T::tSc?^en?^:nTe*'ot?^^^^ "'^^^"'^ '^^'^ ^''^^ ''-^ ^" the patteo. precision by . 

(d) The manufacture method of the thin film magnetic head excellent in industrial productivity can be offered. 
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* NOTICES * 



h!™?"*®"* S^J'^^fJ^ "0* responsible for any 
damages caused by the use of this translation 

2.:2^?hrsX'::.?:Hir^ not .Aect the on^nal pr cisely. 

3.1n the drawings, any words are not translated. 



DiESCRIPTION OF DRAWINGS 



Drawing 2 



^Drawing 3 



Drawing 7 
"Drawing 8 



Mnef Description of the Drawings] 



Drawing 4 



Drawing 5 



Drawing 6 



^Dr^win g 9 1 ft is draw ni exp lai; ni manSurinl oroces.' «f -^-t-^^t-jng process of dg^ [ 
..Drawing 101 It is drawing explaWng^e manufacZL oroc^ "'^""ft'''"""^ P™*'^^^ drawings . 



1 Substrate 

2 Metal Membrane 

6 Crevice 

7 Etching Reagent 
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